Small Monolithic Fast-Rotating Asteroids

C. W. Hergenrother1 , R. J. Whiteley1 , P. Pravec2 , S. M. Larson1
1Lunar and Planetary Laboratory, University of Arizona

2Astronomical Institute, Academy of Sciences of the Czech Republic

A class of small monolithic fast rotating asteroids (MFRA) has been recognized within the Near-Earth asteroid (NEA) population. These objects rotate with periods < 2.1 hours and faster than the critical rotation limit for their bulk densities. Previous studies have called attention to the short rotational periods of 1995 HM (Steel et al. 1997); 1998 KY26 (Ostro et al. 1999); 1998 WB2, 1999 SF10 and 1999 TY2 (Pravec et al. 2000); 2000 AG6, 2000 DO8, 2000 EB14 and 2000 HB24 (Whiteley et al. 2000). As part of a regular program to observe and study the rotational properties of small NEAs, we have identified 14 new FRAs. Data will be presented on the following objects: 2000 SM10, 2000 UK11, 2000 UO30, 2000 WG10, 2000 WH10, 2000 WM10, 2000 WS28, 2000 WG63,2000 WJ107, 2000 WL107, 2000 WN148, 2000 WQ148, 2000 YA, 2001 AV43, 2001 CQ36 and 2001 DS8. 

Such rapid periods are only possible if the objects are monolithic bodies held together by their own tensile strength and not "rubble piles" bound by their self-gravity (Pravec and Harris, 2000). No object with an absolute magnitude < 22.0 or diameter > 200 meters has been determined to rotate with a period <2.1 hours. Within this population, periods between 0.022 and 1.79 hours have been measured. A significant excess of objects with periods <0.5 hours is noted when compared to objects with periods between 0.5 and 2.1 hours. A key paradox is the lack of smallobjects with periods > 2.1 hours. In addition to the 14 new MFRAs, two objects, 2000 SM10 and 2001 CQ36, displayed no sign of a lightcurve over an hour of observation. Their lack of photometric variability may be due to a very long period (>24 hours), a very small amplitude (< 0.05 mag), a pole-on viewing geometry, or a very short period (many times shorter than the exposure time).  In order to avoid smoothing the lightcurve, exposures must be short relative to the rotational period. Being constrained to exposures on the order of 10 - 40 seconds limits our ability to study objects fainter than V = 19.0 and creates a bias against recognizing very short periods (< 0.02 hours). The possibility exists that these two objects rotate at extreme rates (20 - 30 seconds). Further investigation of the rotational parameters of the MFRA  population will shed light on the origin of these bodies.

